goes to infinity. Recall that in the case of nonnegative sectional curvature, this quotient is nonincreasing and bounded by 1. is a nonincreasing function of r, with #L(0) = 1 (A 2-plane σ c M q is said to be radial if it contains the tangent vector of some minimal geodesic from ? to I.) (**) If all sectional curvatures of M are > K , then <7L(Γ') = q^) for some 0 < r f < r only if the normal bundle of L ^ M is flat with respect to the induced connection, and B r (L) is (locally) isometric to (Ix D r , g κ (1) L is totally geodesically imbedded in M.
(2) Ricjv/ > 3, and the radial sectional curvatures are > 1.
= 1 for r < β, provided ε is sufficiently small. extends to B r (L). The standard metric corresponds to f(r) = (l/2)sin2r and h(r) = cosr. Using the same vector fields Xi, 0 < / < 3, as in [5] (where Xo is radial, X\ is tangent to the Hopf fiber, and X2, X3 are orthogonal to it), we obtain for ϋy := Ric (Xi/\Xt\, Xj/\Xj\):
The proof is straightforward and will be omitted.
This class of metrics is actually a special case of the following construction: Let (L ι , g) be a Riemannian manifold, and R k -> E ^> L a vector bundle with inner product ( , ) and Riemannian connection V. Fix 0 < ΓQ < oc, and consider the disk bundle E r o = { u G E I (u, u) < ΪQ }. If Ψ* denotes the vertical distribution defined by π, and M? the horizontal distribution determined by the connection, define
where h is an even, smooth, positive function on (-ΓQ, ΓQ). The fibers of E r o are endowed with a metric given in polar coordinates by
where dσ 2 is the standard metric on the sphere, and / is an odd, smooth function with /'(O) = 1. We then obtain a metric g on E r o by declaring & and Ψ* to be mutually orthogonal. The fibers of the bundle are totally geodesic submanifolds in this metric, and the projection π restricted to a sphere bundle of radius r becomes a Riemannian submersion with base (L, h 2 [r) g). One can easily compute the Ricci curvatures by using O'Neill's formula for Riemannian submersions and the Gauss equations (cf. also [2] ): If d r denotes the unit radial vector field (dual to dr), v a unit vertical vector orthogonal to d r , and x a unit horizontal vector, then (2) (3) (4) (5) Ric(0 r , d r ) = -/y -(fc -l)y , (2-9') Riφ , x) = 0.
In the special case when E is the normal bundle of GP 1 <-• CP 2 , let V denote the connection on E induced by the Levi-Civita connection of the symmetric space CP 2 . Then V is Yang-Mills since the curvature tensor i? v is parallel. In particular, (2-9') holds, and it is straightforward to check that (2-5)-(2-9) reduce to (2-l)- (2-4). Notice that the A -tensor can be expressed in terms of R v , cf.
[6].
Proof.
Proof of 1.1 (a) . The volume of a distance tube B r {L) with respect to the class of metrics described in §2 is given by: We now proceed to show that the radial sectional curvatures are > 1: Let x G T P L, and consider a unit-speed geodesic γ originating at p and orthogonal to L. If E denotes the parallel field along γ with E(0) = x, then / := hE is a Jacobi field along γ, cf. [3] . Therefore, R(E, γ)γ = -(h"/h)E, so that (R(E, y)y, E) = 1. On the other hand, if v is orthogonal to both γ(0) and T P L, and if F denotes the parallel field along γ with
This last expression is > 1 and identically 1 on [0, ε]. The same is therefore true for all radial curvatures.
Finally, observe that the comparison space in [4] or [3] has the same volume growth as (Lx D r , g κ ). It follows that #χ,(r) = 1 for our choices of / and h when r < ε. 4.1. In 1.1 (a) , the maximal growth rate for the volume of B r {L) obtained by our method is of order r 3 . 4.2. The maximal distance from L with respect to the metric g from 1.1 (b) is π/(2y/ic) = π/2, where K is the infimum of the radial sectional curvatures and the Ricci curvature. Nevertheless, (M 9 g) is not symmetric, cf. the remark on p. 322 in [3] . 4.3. As the general formulas of §2 show, one can produce similar examples on other vector bundles. It is, however, essential to have some information about the divergence of the ^4-tensor, cf. (2-9), (2-9').
Remarks.

